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(54) PHOTOSENSITIVE RESIN COMPOSITION 
(57)Ahstract: 

PROBLEM TO BE SOLVED: To obtain a halogen-free compsn. preventing the generation of 
hydrogen bromide as harmful gas at the time of combustion and having improved heat and 
moisture resistances, adhesion and flame resistance by using a specified amt. of red phosphorus 
and an inorg. filler. 

SOLUTION: This compsn. contains epoxy acrylate resin, epoxy resin, a diluent, a curing agent, a 
curing accelerator, a sensitizer, red phosphorus and an inorg. filler as essential components and 
the amt of the red phosphorus is 0.5-20wt% of the total amt. of this compsn. The red 
phosphorus is, e.g. simple red phosphorus, red phosphorus coated with a resin or an inorg. 
compd. such as aluminum hydroxide, magnesium hydroxide or titanium dioxide or red 
phosphorus contg. the inorg. compd. in a dispersed state. A mixture of two or more kinds of 
such components may be used. The inorg. filler is not especially limited, it is, e.g. talc, silica 
alumina or aluminum hydroxide and a mixture of two or more kinds of such components may be 
used. 
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(Clatm(s)] 

[Claim 1] (A) Use epoxy acrylate resin, the (B) epoxy resin, the (C) diluent, tho (D) curing agent, 
the (E) hardening accelerator, the (F) sensitizer, (C) red phosphorus, and the (H) inorganic 
bulking agent as an indispensable component, and ft is the red phosphorus of the above (G) to 
the whole resin constituent Photopolymer constituent characterized by coming to contain at 0.5 
■- 20% of the weight of a rate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used as layer insulation, a solder resist, etc. of a 
printed-circuit board, and relates to the photopolymer constituent excellent in thermal 
resistance, moisture resistance, adhesion, and fire rata r dan cy excluding a halogenated 
compound. 
[0002] 

[Description of the Prior Art] It is not only hard to bum, but importance moves from the fire- 
resistant regulation required of the electrical and electric equipment and electronic parts to low- 
pollution nature, low venenosfty. and safety with a rise of the interest about a global 
environmental problem and the safety problem over the body, and toxic gas and fuming reduction 
are being demanded. In the layer insulation resin for printed-circuit boards, or a solder resist, the 
demand to dehalogenation is increasing also about the photopolymer constituent with which the 
halogenated compound currently used as a flame retarder is used for them although most is a 
bromine system and the derivatives (biomination epoxy resin etc.) centering on 
tetrabromobisphenol A are used widely. When a nitrogen system, a phosphorus system, an 
inorganic system compound, etc. are mentioned and it considers as the layer insulation resin for 
printed-circuit boards as a non-halogen series flame retardant generally, as for the effect on 
resin hardening, and a phosphorus system, a nitrogen system has technical problems, such as a 
damp-proof fail, and utilization is the difficult present condition. 



[Problem(s) to be Solved by the Invention] This invention was made in view of the a 
mentioned situation, and does not have generating of the hydrogen bromide which is the harmful 
gas at the time of combustion by the halogen free-lancer, and it is going to offer the 
photopolymer constituent used for the layer insulation resin for printed-circuit boards excellent 
in thermal resistance, moisture resistance, adhesion, and fire retardancy, or a solder resist. 
[0004] 

[Means for Solving the Problem] Without using a halogenated compound as a flame retarder, as a 
result of advancing research wholeheartedly in order to attain the above-mentioned purpose, by 
using red phosphorus and an inorganic bulking agent this invention persons find out that the 
above-mentioned purpose is attained, and complete this invention. Namely, this invention uses 
(A) epoxy acrylate resin, the (8) epoxy resin, the CO diluent, the CD) curing agent, the (E) 
hardening accelerator, the (F) sensitizer, (C) red phosphorus, and the (H) inorganic bulking agent 
as an indispensable component and is the red phosphorus of the above (G) to the whole resin 
constituent It is the photopolymer constituent characterized by coming to contain at 0.5 - 20% 
of the weight of a rate. 

[0005] Hereafter, this invention is explained to a detail. 

[0006] Each component of the photopolymer constituent of this invention is explained. 
[0007] Partial saturation monocarboxylic acid is made to react to the resultant which made 
partial saturation monocarboxylic acid react to an epoxy resin, or an epoxy resin as (A) epoxy 
acrylate resin used for this invention, and that what is necessary is just the resultant to which 



the polybasic acid anhydride was made to add further, it is not restricted especially and can be 
used widely, as a polybasic acid anhydride which the bisphenol A mold epoxy resin, a bisphenol 
female mold epoxy resin, a bisphenol smooth S form epoxy resin, a novolak mold epoxy resin, a 
polyfunctions! epoxy resin, etc. are mentioned, and an acrylic acid, a methacrylic acid, a crotonic 
acid, ctnnamic acid, a sorbtc acid, etc. are mentioned as unsaturated carboxylic acid used here as 
an epoxy restn used here, and is used here, a maleic-acid anhydride etc. can be mentioned and 
these epoxy acrylate resin is independent — or — Two or more sorts can use it mixing. 
[0008] As a (B) epoxy resin used for this invention, ft is in a molecule. That what is necessary is 
just the compound which has two epoxy groups, tile bisphenol A moid epoxy resin, a btsphenol 
female mold epoxy resin, a bisphenol smooth S form epoxy resin, a novotak mold epoxy resin, a 
polyfunctional epoxy resin, etc. are mentioned, and it is not restricted especially, and can be 
used widely, these epoxy resins are independent — or — Two or more sorts can use it mixing. 
[0009] As a (C) diluent used for this invention, it is in a molecule. That what is necessary is just 
an unsaturated compound or an organic solvent etc. which has two ethylenic linkages, it is not 
restricted especially and can be used widely. And it is desirable to use an unsaturated compound 
avi an organic solvent together, as a concrete unsaturated compound, trimethylolpropane 
triacrylate, hexandiol acrylate, diaRyt phthatata, a triaryl SHIANU rate, diallyl isophthalate. etc are 
mentioned, and these are independent — or — Two or more sorts can use it mixing, moreover, 
as a concrete organic solvent ethylene glycol monoaikyl ether, diethylene-gtycol monoalkyl 
ether, ethylene glycol dialkyi ether, dtethylene-giycol clalkyl ether, ethylene glycol monoalkyl 
ether acetate, diethylene-glycol monoalkyl ether acetate, petroleum naphtha, etc. are mentioned, 
and these are independent — or — Two or more sorts can use it mixing. 
[0010] ft is not restricted that what is necessary is [ especially ] just the compound usually used 
for hardening of an epoxy resin as a (D) curing agent used for this anvention. as a concrete 
curing agent as an amine system, phenol novolak resin, cresol novolak restn. bisphenol A mold 
novolak restn, etc. are mentioned, and, as for these, a dicyandiamide, aromatic amine, etc. are 
independent as a phenol resin system — or — ■ Two or more sorts can use it mixing. 
[001 1] it is not restricted that what is necessary is [ especially ] just the compound usually used 
• for the promotion of hardening of an epoxy resin as a (E) hardening accelerator used for this 
invention, as a concrete hardening accelerator, 2-methylimidazole, 2-undecylimidazole. 2~ 
pentadecyfimidazole. 2-pbenylimidazole. 1-benzyH2-methyIimidazoie, a 1-cyano ethyr-2-ethyl 
imidazole, etc. are mentioned, and tiiese are independent — or — Two or more sorts can use it 
mixing. 

[0012] It is not restricted especially that what is necessary is just the compound usually used 
for the photo-curing of epoxy acrylate resm as a (F) sensitizer used for this invention, as a 
concrete sensitizer, the thing of for example, a benzoin ether system, a benzophenone system, a 
ketal system, an acetophenone system, and a thioxan ton system etc. is mentioned, and these 
are independent — or — Two or more sorts can use ft. mixing. 

[0013] as (G) red phosphorus used for this mvention, distribution or the red phosphorus which 
carried out the coat the red phosphorus which carried out the resin coat are mentioned in 
inorganic compounds, such as red phosphorus independence, an aluminum hydroxide, a 
magnesium hydroxide, and titanium oxide, and tiiese are independent — or — Two or more sorts 
can use ft. mixing. The blending ratio of coal of this red phosphorus is the whole resin 
constituent it is desirable to blend so that it may contain at 0.5 - 20% of the weight of a rate. 
The blending ratio of coat At less than 0.5 % of the weight if sufficient fire retardancy and 
adhesion are not acquired and ft exceeds 20 % of the weight an electrical property falls and is 
not desirable. 

[0014] there is especially nothing that is restricted as a <H) inorganic bulking agent used for this 
invention, talc, a silica, an alumina, an aluminum hydroxide, a magnesium hydroxide, a calcium 
carbonate, etc. are mentioned as a concrete thing, and these are independent — or — Two or 
more sorts can use ft, mixing. It is desirable to blend so that ft may contain at the blending ratio 
of coal of this inorganic bulking agent and 1 0 - 50% of the weight of a rate of the whole resin 
constituent It becomes [ fire retardancy with the blending ratio of coal sufficient at less than 10 
% of the weight thermal resistance, and moisture resistance are not acquired, and if it exceeds 
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50 % of the weight, restn viscosity will increase, and spreading nonuniformity and a void occur, 
and ] poor [ thickness ] and is not desirable. Although the photopolymer constituent of this 
invention uses (A) epoxy acrylate resin, the (B) epoxy resin, the (C) diluent the (D) curing agent 
the (E) hardening accelerator, the (F) sensitizer, (G) red phosphorus, and the (H) inorganic 
bulking agent as an indispensable component ft can blend a color pigment a defoaming agent a 
leveling agent an antioxidant other additives, etc. in the range which is not contrary to the 
purpose of this invention if needed It can mix to homogeneity with the 3 rolls which blended 
each component mentioned above, and a photopolymer constituent can be manufactured. In this 
way, the obtained photopolymer constituent is used as layer insulation, a solder resist etc. of a 
printed-circuit board. 

[0015] Since the photopolymer constituent of this invention does not contain a halogenated 
compound, ft does not generate the hydrogen bromide which is a toxic gas at the time of 
combustion. After applying this photopolymer constituent to the thickness of the request to a 
printed-circuit board, stoving is carried out for 15-60 minutes at 60-80 degrees C. and an 
organic solvent is vaporized. Subsequently, after irradiating ultraviolet rays and stiffening a need 
part, in an organic solvent or a dilute-alkali water solution, dissolution removal is carried out 
heat curing of the unexposed part can be canried out. and a resin coat can be formed. 
[0016] 

[Embodiment of the Invention] Next this invention is not limited by these examples although an 
example explains this invention concretely. In the following examples and examples of a 
comparison, the "section"' means the "weight section." 

[0017] Example 1 epoxy-acrylate resin 100 (novolak system K-48C. acid number 63, 60 % of the 
weight of solid content) Section, The epoxy resin (CNE200EL and weight per epoxy equivalent 
200) 40 section, the trimethylolpropane triacrylate 10 section and IRUGAKYUA 907 (the Ciba- 
Geigy make — ) The trade name 8 section, dicyandiamide The one section. 2-ethyl-4~ 
methylimidazole 0.25 Section, The barium-sulfate 10 section, the aluminum-hydroxide 10 section, 
and the red phosphorus (phenol resin coat 85 % of the weight of red phosphorus contents) 25 
section were mixed, ft mixed to homogeneity by the 3 more roll mill, and the photopolymer 
constituent was manufactured 

[0018] Example 2 epoxy-acrylate restn 100 (novolak system K-48C. acid number 63, 60 % of the 
weight of solid content) Section, The epoxy resin (CNE200EL, weight per epoxy equivalent 200) 
40 section, the trimethylolpropane triacrylate 10 section and IRUGAKYUA 907 (the Ciba-Geigy 
make — ) The trade name 8 section, dicyandiamide The one section, 2-ethyl-4-methylimidazofe 
0.25 Section, The barium-sulfate 10 section, the aluminum-hydroxide 10 section, and the red 
phosphorus (phenol restn coat 85 % of the weight of red phosphorus contents) 50 section were 
mixed, ft mixed to homogeneity by the 3 more roll mill, and the photopolymer constituent was 
manufactured 

[0019] Example 3 epoxy-acrylate resin 100 (the TO RIFE Norian methane system TCR1025. acid 
number 103 60 % of the weight of solid content) Section. The epoxy resin (CNE200EL and weight 
per epoxy equivalent 200) 40 section, the trimethytot propane acrylate 10 section and 
IRUGAKYUA 907 (the Ciba-Geigy make — ) The trade name 8 section, djcyandiamide The one 
section. 2-ethyh-4-MECHIMERU imidazole 0.25 Section. The barium-sulfate 10 section, the 
aluminum-hydroxide 10 section, and the red phosphorus (phenol resin coat 85 % of the weight of 
red phosphorus contents) 25 section were mixed, ft mixed to homogeneity by the 3 more roll mill, 
and the photopolymer constituent was manufactured. 

[0020] Example of comparison 1 epoxy-acrylate restn 100 (novolak system K-48G. acid number 
63. 60 % of the weight of solid content) The section, the bromtnation epoxy resin (BREN-S 
weight per epoxy equivalent 285) 60 section, the trimethylolpropane triacrylate 10 section, and 
IRUGAKYUA 907(Ciba-Geigy make, trade name) 8 The section, dicyandiamide The one section, 
2-ethyl-4-methylimidazole 0.25 The section, the barium-sulfate 10 section, and the ahiminum- 
hydroxide 10 section were mixed, ft mixed to homogeneity by the 3 more roll .mill, end the 
photopolymer constituent was manufactured 

[0021] The solution of the photopolymer constituent manufactured in examples 1 -3 and the 
example of a comparison was applied to the substrate which carried out copper foil pattern 



formation beforehand by screen-stencil at 60 micrometers of thickness. Then, after making ft dry 
for 25 minutes with a 80-degree C hot blast circulation type dryer and vaporizing an organic 
solvent ft lets a desired pattern mask pass, and ft is light exposure. 300mJ carried out UV 
irradiation and development was performed for 60 seconds by 1 % sodium carbonate (30 degrees 
C. spray pressure 1.0kg/cm2). Subsequently, ft was made to dry for 60 minutes with the hot 
blast circulation type dryer of 150 **, and the resin coat was obtained. The characterization 
result of development nature and a restn coat was shown in Table 1. All are excellent in this 
invention and the effectiveness of this invention was able to be checked. 
[0022] 
[Table 1] 
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*1 It measured according to the :UL94 fire-retardancy sex test 

*2 : after developing negatives, the removal condition of an unexposed part was evaluated 
O Mark — They are completely development and O mark. — They are those with and 
** mark a part — On the whole, they are those with ******. 
*3 : ft measured according to JIS-D -0202. 

*4 : ft measured especially about the coat dried on condition that 180 ** and 200 H. 
*5 It measured according to :J!S-K-5400. 

*6 : after processing of A and B which carried out the following, 260 ** was immersed for 30 
seconds during the solder bath, and evaluated the existence of blistering. O Mark — Blistering 
nothing. ** mark — They are those with blistering a part A processing: Boiling 4-hour 
processing and B processing: 1 20 ** and 2 Insido of the steam of an atmospheric pressure 2~ 
hour processing. 

#7 : ft measured according to JIS-C -6481. 
r0023] 

[Effect of the Invention] Since the photopolymer constituent of this invention does not contain a 
halogenated compound ft does not have generating of the toxio gas a* the time of combustion, is 
excellent in thermal resistance, moisture resistance, adhesion, and fire retardancy. and suitable 
for layer insulation, a solder resist etc. for printed-circuit boards, so that clearly from the sbov© 
n and Table 1. 



[Translation done.] 



